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ventilator on the windmill principle, and this was fitted to the
roof of Newgate prison, one of the first large-scale experiments
in ventilation, which reduced the death rate from gaol fever
considerably.
The need for fresh air was recognized all the more when the
part played by oxygen was demonstrated by Lavoisier. Before
mentioning his work, reference must be made to two other
chemists who sought to solve the problem of respiration.
JOSEPH BLACK (i 728-99),x already mentioned as Cullen's
pupil and successor in the Chair of Chemistry at Glasgow and later
at Edinburgh (p. 222), showed that when mild lime was burned
into quick lime, or when it was treated with an acid, it lost in
weight by yielding up a gas. Previously it had been imagined
that the lime gained in weight, acquiring the mysterious sub-
stance " phlogiston." Black disproved this idea, noting also that
the gas which he had discovered was a product of combustion and
of fermentation, and that it was present in expired air. He
named it" fixed air." Van Helmont had called it " gas sylvestre."
It is familiar to us as carbon dioxide*
The next step was taken by JOSEPH PRIESTLEY (1733-1804),
a Nonconformist minister whose life was a long struggle with ill-
health, poverty, and disappointment.2 Born near Leeds, he
served as a minister there, and subsequently at Warrington and
Birmingham. Towards the end of his life he became involved in
religious controversy, and was accused of sympathy with the
French Republicans/ His house and chapel were burned, and he
was obliged to flee to America, where he died. That Priestley
was able to carry out his great chemical researches in the face
of so much distraction is indeed surprising. He showed that
growing plants were able to " restore" air which had been
vitiated by the products of combustion or of respiration, and he
actually prepared oxygen which he called " dephlogistigated air-"
(1775), Yet he did not completely solve the problem, for appar-
ently he could not rid himself of the mythical " phlogiston " idea.
It was ANTOINE LAURENT LAVOISIER (1743-94) who really
discovered the nature of oxygen and its importance in respiration,
and who proved that inspired air contained oxygen, while expired
air contained carbon dioxide.8 Lavoisier was ,a great chemist,
* * Sir W. Ramsay, Life of Joseph Black, Glasgow, 1904
*  T. E. Thorpe, Joseph Priestley (English Men of Science), 1906
*  Sir M. Foster, Lectures on the History of Physiology, 1901, p* 244 (?* Lavoisier ")
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